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particularly in the acute setting because outcomes have been
poor. Recent approval of thoracic stent grafts has renewed
interest in using endoluminal techniques to address these
clinical challenges. Endoluminal coverage of the primary
tear can reverse malperfusion, promote thrombosis of the
false lumen,2 and even allow healing and reapproximation
of the aortic layers in some cases.3 Stent grafting of the dis-
sected aorta can be complicated, however. The acutely dis-
sected aorta is very delicate, and there have been
numerous reports of rupture, pseudoaneurysm formation,
and retrograde dissection caused by intimal injury or erosion
after thoracic endografting.4,5 Factors contributing to injury
include the acuity of dissection, aortic angulation, device
stiffness and design, postimplantation ballooning, and ag-
gressive oversizing.
In aortic dissection tissue friability is the major compli-
cating factor in both open and endovascular repair.
Although we have not encountered this specific complica-
tion in the literature, reports of arch transposition in aor-
tic dissections are few in number. Possible mechanisms
include injury from wire or device manipulation, strut in-
jury after device deployment, injury from the side-biting
clamp, or spontaneous proximal dissection, although
this seems less likely. Specific measures to minimize
the risk of aortic injury include a gentle endovascular
technique, the avoidance of endoaortic ballooning and ag-
gressive oversizing, and the avoidance of proximal and
distal landing zones in areas of significant aortic angula-
tion. With regard to arch debranching, it is important to
appreciate the propensity that these patients have for aor-
tic dissection. Aggressive control of blood pressure is es-
sential with application of the side-biting clamp, and
cardiopulmonary bypass should be considered.
References
1. Eggebrecht H, Nienaber CA, Newhauser M, Baumgart D, Kische S, Schermund A,
et al. Endovascular stent-graft placement in aortic dissection: a meta-analysis. Eur
Heart J. 2006;27:489-98.
2. Schoder M, Czerny M, Cejna M, Rand T, Stadler A, Sodeck GH, et al. Endovas-
cular repair of acute type B aortic dissection: long-term follow-up of true and false
lumen diameter changes. Ann Thorac Surg. 2007;83:1059-66.
3. Onitsuka S, Akashi H, Tayama K, Okazaki T, Ishihara K, Hiromatsu S, et al. Long-
term outcome and prognostic predictors of medically treated acute type B aortic dis-
sections. Ann Thorac Surg. 2004;78:1268-73.
4. Nienaber C, Kishe S, Ince H. Thoracic aortic stent-graft devices: problems, failure
modes, and applicability. Semin Vasc Surg. 2007;20:81-9.
5. Svensson L, Kouchoukos N, Miller C, Bavaria J, Coselli J, Curi M, et al.
Expert consensus document on the treatment of descending thoracic aortic
disease using endovascular stent-grafts. Ann Thorac Surg. 2008;85(suppl):
S1-41.
FIGURE 2. Intraoperative photograph showing the exposed portion of the
stent graft after detachment of the trifurcated graft.
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Type-A dissection is growing, the combined use of surgical
ascending aortic repair and bare stenting of the residually
dissected aorta is relatively novel. In this report we discuss
the application of a self-expanding dissection specific bare
stent used in combination with surgery for repair of the
entire aorta.
CLINICAL SUMMARY
A 57-year-old man with no previous illnesses presented
with type A dissection that extended from the noncoronaryrgery c October 2009
Brief Technique Reportsleaflet of the aortic valve throughout the thoracoabdominal
aorta into both common iliac arteries. The intimal flap ex-
tended into the innominate, left subclavian, and superior
mesenteric arteries with the celiac and left renal arteries aris-
ing from the false lumen (Figure 1, A).
Following the induction of anesthesia, the right common
femoral was cannulated for the commencement of bypass
with a simultaneous median sternotomy. After the aorta was
crossclamped, the proximal end was prepared by resuspend-
ing the valve and gluing the walls of the aorta back together
with BioGlue (CryoLife Inc, Kennesaw, Ga), particularly
around the noncoronary cusp. A 30-mm intervascular woven
graftwas sewn to the proximal cuff, reinforcing the anastomo-
siswith BioGlue. The entry for the aortic dissectionwas in the
anterolateral wall of the arch going just beyond the origin of
the left subclavian. The dissected aortic valve, the remaining
ascending aorta, and the arch were excised, leaving an island
of head and neck vessels and the distal aorta. BioGlue was
used to reconstitute the wall, and the graft was fashioned to
fit the arch. On completion of rewarming, the patient was
weaned uneventfully from bypass with normal ventricular
function without inotropes. The first stage of the operation
consisted of a total bypass time of 96minutes and crossclamp
time of 50 minutes (Figure 1, B).
After the sternum was closed, the patient was prepared for
the placement of the endostents under fluoroscopy and trans-
esophageal echocardiography. A diagnostic catheter was
placed in the left common femoral artery, and the right femo-
ral accesswas used for the stent delivery system.Aortography
and transesophageal echocardiography showed that the de-
scending thoracic aorta was intact with no apparent reentries
but contained a mobile intimal flap and a moderately large re-
sidual false lumen. Reentry tears at the level of the left renal
and celiac arteries were observed, with a probable reentry
within the right iliac artery. Self-expanding bare metal stents
(Zenith Dissection Endovascular Stent, CookMedical, Bloo-
mington, Ind) were deployed from the straight descendingThe Journal of Thoracic and Cathoracic aorta to just above the aortic bifurcation. Four stent
systems were used, ranging in length from 82 to 164 mm
(4–8 stent bodies), all with unconstrained diameters of 46
mm. Significant reexpansion of the true lumen was seen on
transesophageal echocardiography after stent implantation
with only a small residual false lumen within the thoracic
and abdominal aorta. Endovascular procedural time was 45
minutes, and total operating time was 232 minutes. The pa-
tient was returned to the intensive care unit in good condition
with no inotropic drug administration.
The patient made an excellent recovery without any com-
plications and was discharged on day 10. The 2-week post-
operative follow-up computed tomographic angiogram scan
showed a single lumen thoracoabdominal aorta throughout
the treated segments with satisfactory mesenteric and renal
artery perfusion (Figure 2).
DISCUSSION
Acute aortic dissection is a challenging clinical emer-
gency that may have catastrophic consequences if not diag-
nosed and treated promptly. The incidence is approximately
10-20 per million per year,1 and left untreated, 36% to 72%
of patients die within 48 hours of diagnosis and 62% to 91%
or patients die within 1 week.2 However, recent technical
advances have heralded enormous improvements in its
diagnosis and management.
The emergence of endoluminal stent grafting as a treatment
strategy3,4 for aortic pathology has significantly altered ther-
apeutic options for complicated aortic dissection. At present,
the standard policy in the treatment of acute typeA dissection
is ascending or total aortic arch repair, and in some cases
elephant trunk techniques. Combined endografting of the
descending thoracic aorta in combination with open aortic
repair has also been reported5,6 with encouraging results.
Our rationale for the hybrid approach includes the recon-
struction, with minimal additional stress to the patient, of
the residually dissected descending and abdominal aorta.FIGURE 1. A, Multislice computed tomography performed on transfer of the patient to the tertiary referral institution with an initial diagnosis of aortic dis-
section. B, Arch of the aorta showing the 30-mm intervascular woven graft and great vessels. The dissected aortic, ascending aorta, and arch were excised,
leaving an island of head and neck vessels and the distal aorta. The wall was reconstituted, and the graft was fashioned to fit the arch.rdiovascular Surgery c Volume 138, Number 4 1033
Brief Technique ReportsFIGURE 2. Three-dimensional computed tomography angiogram scan 2
weeks after endovascular repair. Obliteration of the false lumen throughout
the stented thoracoabdominal aorta withmaintenance of all branch vessels is
demonstrated.1034 The Journal of Thoracic and Cardiovascular SuStenting also facilitates improved true lumen flow, reverses
true lumen collapse, and acts against malperfusion.7-9 Sim-
ilarly, true lumen reexpansion using balloon-expandable
stents has also been reported.10 Such approaches to malper-
fusion may render open and endovascular fenestration pro-
cedures obsolete.
The dissection-specific bare Z-stent used in this case has
also been used in conjunction with endograft closure of
residual reentries and branch vessel stenting for total aortic
reconstruction, the so-called STABLE technique.11 This hy-
brid approach addresses the problem of persistent false
lumen perfusion and the complexity of dissection morphol-
ogy and aims to achieve amore holistic aortic repair. Such an
approach allows reexpansion of the true lumen and initiation
of reparative remodeling while the intimal flap is plastic.
This potentially allows complete obliteration of the false lu-
men, as seen in this case. The combined procedure described
is a variation of the STABLE technique (previously de-
scribed for reconstruction of type B dissection), which has
not, in our experience, been associated with a greater inci-
dence of procedural difficulties or risk of spinal ischemia.
Furthermore, no evidence of stent migration or stent-related
intimal trauma has been encountered in our 6-year experi-
ence in both acute type A and B dissection.9
CONCLUSIONS
While this more aggressive stent-assisted repair of type A
dissection is not a strategy recognized by the majority of sur-
geons, we suggest that this combined approach is feasible
and can be safely performed in selected situations and cases.
We now perform hybrid open and endovascular procedures
in more than 75% of patients presenting with type A dissec-
tion in whom a significant false lumen or malperfusion ex-
ists. False lumen thrombosis or obliteration has been
achieved in 85% of patients, with reparative aortic remodel-
ing seen on follow-up imaging. In none of these cases has
there been evidence of progressive aneurysmal dilatation
or other remote-phase complication, with survival of
100% at a mean follow-up of 3 years.9
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Even today, totally endovascular repair of the ascending
aorta remains only anecdotally reported,1 although arch2
and descending aorta endoprosthetic replacements are cur-
rently performed. Recognized treatment of type A dissection
still remains emergency replacement of the ascending aorta,
with adequate aortic valve and coronary ostial manage-
ment.3 We describe a case in which the surgical strategy
had to be somewhat innovative.
CLINICAL SUMMARY
A 64-year-old white man with a history of subtotal pericar-
diectomy for constrictive pericarditis had undergone a trans-
septal mechanical valve replacement 33 years previously to
treat a degenerative mitral regurgitation. Because of a severe
mediastinal fibrosis, we proceeded through a right anterolat-
eral thoracotomy and right venoarterial femoral cannulation.
Because of severe hemodynamic instability during cardiopul-
monary bypass, arterial cannulation problemswere suspected.
Finally, retrograde iatrogenic aortic dissection with involve-
ment of the ascending aortawas confirmedby transesophageal
echocardiography. An attempt to replace the ascending aorta
was undertaken but discontinued because of the extremely
dense, fibrous tissue surrounding all cardiovascular structures.
The patient’s postoperative course was uneventful, with
a computed tomographic (CT) scan confirming an untreated
typeA dissectionwithout aortic regurgitation andwith a reen-
try tear in the ascending aorta (Figure 1, A). The patient was
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discharged on postoperative day 11 with adequate dosages
of b-blocker and angiotensin-converting enzyme inhibitor.
Three months later, control CT scan showed a marked
9-mm increase in the aortic diameter (Figure 1, B and C).
The only option was an endoprosthetic repair of the ascend-
ing aorta. After consent had been obtained, a customized
44 3 70-mm polytetrafluoroethylene-covered endoprosthe-
sis with distal open web (EndoFit; LeMaitre Vascular, Inc,
Burlington, Mass) was inserted through a cutdown to the
left common carotid artery, the only nondissected supra-aor-
tic vessel. Good positioning of the endoprosthesis, with con-
firmation of tear and false-lumen exclusion, was checked by
intraoperative transesophageal echocardiography. The post-
operative course was clinically uneventful, with the absence
of any aortic regurgitation on transthoracic echocardiogra-
phy. CT scan on postoperative day 2 (Figure 2, A) revealed
free coronary ostia and aortic valve commissures, with
complete thrombosis of the false lumen an without endoleak.
At 1-year follow-up, CT scan showed a complete repair of
the aortic wall without compromise on the brachiocephalic
trunk at the distal part of the prosthesis (Figure 2, B and C).
DISCUSSION
Treatment of iatrogenic type A dissection is emergency
replacement of the ascending aorta.4 We had to consider,
however, that the only available solution for our threatened
patient was an endovascular procedure with remote insertion
through the left common carotid artery.5 Common carotid
clamping is rarely associated with brain ischemia because
of collateralization through the external carotid and contra-
lateral facial arteries. In this procedure, we monitored brain
ischemia by near-infrared cerebral oximetry with the patient
under general anesthesia. This technique is well correlated
with clinical neurologic surveillance during carotid endarter-
ectomy with the patient under local anesthesia. Endopros-
thesis insertion into the ascending aorta to exclude
rdiovascular Surgery c Volume 138, Number 4 1035
